Effect of cellular uncoupling by heptanol on conduction in infarcted myocardium.
Experiments were performed in vitro on six normal thin ventricular epicardial tissue strips and 10 strips removed from the infarcted regions of dogs 21-60 days after experimental myocardial infarction. Conduction was evaluated by mapping activation sequences at 40-45 sites over an area of 1 x 2 cm during pacing at a basic cycle length of 2,000 msec. The amplitude and length of recorded electrograms were also determined at each site. After control recordings, heptanol, which increases gap junctional resistance, was added to the tissue bath at concentrations ranging between 0.2 and 1.0 mM. In contrast to its effect on normal tissues, heptanol caused 75 of 260 previously active sites in the infarcted tissues to become inactive. The affected sites were located in areas of very slow conduction and/or adjacent to areas of preexisting conduction block. In addition, heptanol decreased the length and degree of fractionation of electrograms recorded in slowly conducting regions of the infarcted tissues. The magnitude of the decrease in electrogram length following heptanol was related to the degree of electrogram abnormality during control as reflected in the ratio of electrogram length to amplitude. Heptanol shortened electrograms by causing local conduction block, which eliminated some components of the fractionated electrograms. In an additional eight epicardial strips removed from the infarcted region, 0.5 mM heptanol had only a slight effect (10.7% decrease) on the maximum rate of membrane depolarization. Thus, heptanol does not act primarily by way of depressing the fast inward current. We conclude from heptanol's effects on conduction and electrogram characteristics that slow and dissociated conduction in the infarcted region is due to an abnormality in gap junctional distribution between surviving cells and/or an abnormality in individual gap junctional function.